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CLAIMS 



[Claim(s)] 

[Claim 1] About -90 degrees which shifts the phase of the output signal of the source of a measurement signal- 
ed -90 degrees A phase shifter, About +90 degrees which shifts the phase of the output signal of the source of 
a reference signal +90 degrees A phase shifter. The 1st multiplier which carries out the multiplication of the 
output signal of said source of a measurement signahed, and the output signal of said source of a reference 
signal, The aforementioned output signal of a phase shifter and the 2nd aforementioned multiplier of the above 
which carries out the multiplication of the output signal of a phase shifter about +90 degrees about -90 degrees, 
The 3rd multiplier of the above which carries out the multiplication of the output signal of a phase shifter, and 
the output signal of said source of a reference signal about -90 degrees, The output signal of said source of a 
measurement signal-ed, and the 4th multiplier of the above which carries out the multiplication of the output 
signal of a phase shifter about +90 degrees, The 1st adder which outputs the difference signal of the output 
signal of the 1st multiplier, and the output signal of the 2nd multiplier, The rectangular wave detector which has 
the 2nd adder which outputs the sum signal of the output signal of the. 3rd multiplier, and the output signal of the 
4th multiplier, the 1st integrator which equalizes the output signal of the 1st adder, and the 2nd integrator which 
equalizes the output signal of the 2nd adder. 

[Claim 2] The one to 90th [ about ] degree which shifts the phase of the output signal of the source of a 
measurement signal-ed -90 degrees A phase shifter, The two to 90th [ about ] degree which shifts the phase of 
the output signal of the source of a reference signal ~90 degrees A phase shifter, The 1 st multiplier which 
carries out the multiplication of the output signal of said source of a measurement signal-ed, and the output 
signal of said source of a reference signal, Said said 2nd multiplier which carries out the multiplication of the 
output signal of a phase shifter to the output signal of a phase shifter the two to 90th [ about ] degree the one 
to 90th [ about ] degree, Said 3rd multiplier which carries out the multiplication of the output signal of a phase 
shifter, and the output signal of said source of a reference signal the one to 90th [ about ] degree, Said 4th 
multiplier which carries out the multiplication of the output signal of a phase shifter to the output signal of said 
source of a measurement signal-ed the two to 90th [ about ] degree, The 1st adder which outputs the sum 
signal of the output signal of the 1st multiplier, and the output signal of the 2nd multiplier, The rectangular wave 
detector which has the 2nd adder which outputs the difference signal of the output signal of the 3rd multiplier, 
and the output signal of the 4th multiplier, the 1st integrator which equalizes the output signal of the 1st adder, 
and the 2nd integrator which equalizes the output signal of the 2nd adder. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the rectangular wave detector used for measurement of the 

amplitude and a phase. 

[0002] 

[Description of the Prior Art] Drawing 2 is the block diagram of the conventional rectangular wave detector. 
[0003] There is a source 42 of a reference signal of the same frequency as the source 41 of a measurement 
signal-ed. The output signal 44 of the source 42 of a reference signal is distributed to the signal inputted into a 
multiplier 47, and the output signal 46 with which the phase was shifted by the phase shifter 45 about +90 
degrees about +90 degrees. 

[0004] In a multiplier 47, the multiplication of the output signal 43 of the source 41 of a measurement signal-ed 
and the output signal 44 of the source 42 of a reference signal is carried out, the output signal 49 passes a low 
pass filter 51, an output signal 53 is equalized by the integrator 55, and they turn into I signal 57. The output 
signal 43 of the source 41 of a measurement signahed. and about +90 degrees, in a multiplier 48, the 
multiplication of the output signal 46 of the phase shifter 45 is carried out, the output signal 50 passes a low 
pass filter 52, an output signal 54 is equalized by the integrator 56, and it turns into Q signal 58. 
[0005] If the phase of the output signal 43 of the source 41 of a measurement signal-ed to the output signal 44 
of the source 42 of a reference signal is set to theta, change in which I signal 57 was proportional to costheta, 
and Q signal 58 is proportional to sintheta will be carried out with change of a phase theta. Therefore, it can ask 
for a phase theta from theta=arctan (sintheta/costheta), 

[0006] The sum of the frequency of a signal 43 and a signal 44 and the signal of a difference are outputted to 
the output signal 49 of a multiplier 47. The sum of the frequency of a signal 43 and a signal 46 and the signal of a 
difference are outputted to the output signal 50 of a multiplier 48. A signal to integrate an integrator 55 and an 
integrator 56 is only a signal of the frequency of a difference. If the signal of a peace frequency is inputted into 
an integrator 55 and an integrator 56, when the reset time is not the integral multiple of one period of the signal 
of a peace frequency, an error arises in an integral result. 

[0007] In the case of the modulated wave accompanied by change of a frequency in the source 41 of a 
measurement signal-ed, and the source 42 of a reference signal, it is almost impossible for making an integral 
period into the integral multiple of one period of a peace frequency. Then, in order to remove the signal of a 
peace frequency conventionally, the low pass filter 51 and the low pass filter 52 were inserted. 
[0008] Here, if the amplitude of a pulse signal and a phase are measured, I signal 57 and Q signal 58 will start, 
and will turn into a steep pulse signal of falling. Insertion of low pass filters 51 and 52 produces waveform 
distortion with the time constant of filters 51 and 52 — a pulse standup and falling become loose. Therefore, it 
was difficult to measure a high-speed pulse signal. 
[0009] 

[Problem(s) to be Solved by the Invention] It generated with the multiplier, the RF signal inputted into an 
integrator caused an integral error, and the conventional rectangular wave detector mentioned above had the 
fault of affecting the accuracy of measurement. 

[0010] The object of this invention is to offer the rectangular wave detector which the RF signal was made not 

to be inputted into an integrator, without using the filter leading to waveform distortion. 

[0011] 

[Means for Solving the Problem] The rectangular wave detector of this invention about -90 degrees which shifts 
the phase of the output signal of the source of a measurement signal-ed -90 degrees A phase shifter. About +90 
degrees which shifts the phase of the output signal of the source of a reference signal +90 degrees A phase 
shifter, The 1 st multiplier which carries out the multiplication of the output signal of said source of a 
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, arathe output signal of said source of a referei 



measurement signalled, ana the output signal of said source of a reference signal, The aforementioned output 
signal of a phase shifter and the 2nd aforementioned multiplier of the above which carries out the multiplication 
of the output signal of a phase shifter about +90 degrees about -90 degrees, The 3rd multiplier of the above 
which carries out the multiplication of the output signal of a phase shifter, and the output signal of said source 
of a reference signal about -90 degrees, The output signal of said source of a measurement signal-ed, and the 
4th multiplier of the above which carries out the multiplication of the output signal of a phase shifter about +90 
degrees. The 1st adder which outputs the difference signal of the output signal of the 1st multiplier, and the 
output signal of the 2nd multiplier, It has the 2nd adder which outputs the sum signal of the output signal of the 
3rd multiplier, and the output signal of the 4th multiplier, the 1 st integrator which equalizes the output signal of 
the 1st adder, and the 2nd integrator which equalizes the output signal of the 2nd adder. 
[0012] Other rectangular wave detectors of this invention the one to 90th [ about ] degree which shifts the 
phase of the output signal of the source of a measurement signalled -90 degrees A phase shifter. The two to 
90th [ about ] degree which shifts the phase of the output signal of the source of a reference signal -90 degrees 
A phase shifter. The 1 st multiplier which carries out the multiplication of the output signal of said source of a 
measurement signal-ed, and the output signal of said source of a reference signal. Said said 2nd multiplier which 
carries out the multiplication of the output signal of a phase shifter to the output signal of a phase shifter the 
two to 90th [ about ] degree the one to 90th [ about ] degree, Said 3rd multiplier which carries out the 
multiplication of the output signal of a phase shifter, and the output signal of said source of a reference signal 
the one to 90th [ about ] degree, Said 4th multiplier which carries out the multiplication of the output signal of a 
phase shifter to the output signal of said source of a measurement signal-ed the two to 90th [ about ] degree, 
The 1st adder which outputs the sum signal of the output signal of the 1st multiplier, and the output signal of the 
2nd multiplier. It has the 2nd adder which outputs the difference signal of the output signal of the 3rd multiplier, 
and the output signal of the 4th multiplier, the 1st integrator which equalizes the output signal of the 1st adder, 
and the 2nd integrator which equalizes the output signal of the 2nd adder. 

[0013] This invention for the object which removes the signal of the difference over the frequency of the 
multiplier input signal which appears in the multiplier output of a rectangular wave detector, and the signal of the 
sum among peace signals While enabling rectangular detection of a high-speed pulse signal which doubles the 
signal of a difference, and removes a peace signal using the property of a trigonometric function, without using a 
filter by adding independently a signal which offsets a peace signal, and waveform distortion does not produce It 
makes it possible to remove the integral error by the peace signal. 
[0014] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained with reference to a 
drawing. 

[0015] Drawin g 1 is the block diagram of the rectangular wave detector of 1 operation gestalt of this invention. 
[0016] The rectangular wave detector of this operation gestalt consists of the phase shifter 17, multipliers 19, 
20, 21, and 22, adders 27 and 28, and integrators 31 and 32 about +90 degrees with the phase shifter 15 about - 
90 degrees. 

[0017] Next, actuation of this operation gestalt is explained. 

[0018] At least -90 degree is distributed at least for -90 phase shifters to the output signal 16 with which the 
phase was shifted by 1 5 with the signal 1 3 with which the output signal 1 3 of the source 1 1 of a measurement 
signal-ed is inputted into a multiplier 19. The output signal 14 of the source 12 of a reference signal is 
distributed to the signal 14 inputted into a multiplier 21, and the output signal 18 with which the phase was 
shifted by the phase shifter about +90 degrees about +90 degrees. It is as follows when each signal is expressed 
with a formula. 
[0019] 
[Equation 1] 

tt^l3:si3(f)-cos{aji + ^J 

ft^ie : Si6(0 = cos(GJt + ^j„-ff/2)-sin{ajt+6J 

11^14 : Si4(0=cos(6)( + ^^) 

:Si8(0=cos(ft)f+^r+3r/2) = -sin(a)f+^^) 

[0020] In a multiplier 19, the multiplication of a signal 13 and the signal 14 is carried out, and they acquire an 
output signal 23. In a multiplier 20, the multiplication of a signal 16 and the signal 18 is carried out, and they 
acquire an output signal 24. A signal 23 and a signal 24 are subtracted in an adder 27, and acquire an output 
signal 29. It is as follows when this processing process is expressed with a formula. 
[0021] 
[Equation 2] 
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m^2S : S23(t) = Si3(f) 'Si4(t)^^ 

=[cos(0„-5^)+cos(2a)t+d„+0^)]/2 
©^24 :s24(0=Sia(t) -518(0 

--[cos(5„-^r)-cos{2ct)«+^„+e^)]/2 

m-^20 : S29<0=S23(0-S24<O = COS(^„-d,) 

[0022] In a multiplier 21, the multiplication of a signal 14 and the signal 16 is carried out, and they acquire an 
output signal 25. In a multiplier 22, the multiplication of a signal 1 3 and the signal 1 8 is carried out, and they 
acquire an output signal 26. A signal 25 and a signal 26 are added in an adder 28, and acquire an output signal 30. 
It is as follows when this processing process is expressed with a formula. 
[0023] 
[Equation 3] 

ff-t23:s23(0=si3(0-si4(0 

=[cos(0^-fl^)+cos(2a)f+e„+0^)]/2 
<t-^24 : S24(0=sig(f) -^18(0 

— [cos(^„-^r)-cos(2a>i + ^„+^r)]/2 

ft-i-29 : S29(0=S23(0-S24(O = COS(5„-d^) 

[0024] Although the sum of the frequency of the sources 1 1 and 1 2 of a signal, i.e., a 2omega signal, is contained 
in the output signals 23, 24, 25, and 26 of multipliers 19, 20, 21 , and 22, a 2omega signal is offset by the 
operation in adders 27 and 28, and only the signal of the difference of the frequency of the sources 1 1 and 12 of 
a signal appears in the output signals 29 and 30 of adders 27 and 28. The output signal 29 of an adder 27 is 
equalized with an integrator 31, and turns into I signal 33. The output signal 30 of an adder 28 is equalized with 
an integrator 32, and turns into Q signal 34. 

[0025] Since a RF signal is not included in the signals 29 and 30 inputted into integrators 31 and 32, the integral 
error by the RF signal is not produced. Moreover, in order not to use a low pass filter for clearance of a RF 
signal, the waveform distortion to I signal 33 with a filter and Q signal 34 is not produced. 
[0026] About +90 degrees of drawing 1 , about 90 degrees, since the phase shifter 17 is phase progress, it is 
impossible for the implementation by the delay element. + If at least -90 phase shifters change 1 7 into a phase 
shifter and are made into phase delay about 90 degrees about 90 degrees, the sign of the amplitude of signals 
18, 24, and 26 will be reversed. In this case, the same effectiveness as modification before is acquired by 
changing an operation [ in / for the operation in an adder 27 / an adder 28 ] into subtraction which lengthens a 
signal 26 from a signal 25 again at the sum of a signal 23 and a signal 24. 
[0027] 

[Effect of the Invention] As explained above, by amplifying the signal of a difference and adding independently a 
signal which offsets a peace signal using the property of a trigonometric function, this invention removes a 
peace signal, without using a filter, and is effective in rectangular detection of a high-speed pulse signal which 
waveform distortion does not produce being attained. 
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♦ NOTICES* ^ 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Dr awin g 1] It is the block diagram of the rectangular wave detector of 1 operation gestalt of this invention. 
[Drawing 2] It is the block diagram of the conventional example of a rectangular wave detector. 
[Description of Notations] 

1 1 Source of Measurement Signahed 

12 Source of Reference Signal 

13 Output Signal of Source 1 1 of Measurement Signal-ed 

14 Output Signal of Source 12 of Reference Signal 

1 5 It is Phase Shifter about -90 Degrees. 

1 6 It is Output Signal of Phase Shifter 1 5 about -90 Degrees. 

1 7 It is Phase Shifter about +90 Degrees. 

18 It is Output Signal of Phase Shifter 17 about +90 Degrees. 
19-22 Multiplier 

23 Output Signal of Multiplier 19 

24 Output Signal of Multiplier 20 

25 Output Signal of Multiplier 21 

26 Output Signal of Multiplier 22 

27 28 Adder 

29 Output Signal of Adder 27 

30 Output Signal of Adder 28 

31 32 Integrator 

33 Output Signal of Integrator 31 

34 Output Signal of Integrator 32 
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DRAWINGS 



[Drawing 1] 
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